Introduction
Prostate cancer has evolved in regards to the diagnosis, medical management and surgical treatment of the disease. The American Cancer Society estimates that a total of 2.8 million men in the United States have prostate cancer, with 241,740 new cases diagnosed in 2012 [1] . However, controversy remains regarding the utility of a screening program and whether primary interventions for prostate cancer offer any benefit to the patients.
Autopsy studies have shown that the incidence of prostate cancer in men over 50 years of age is approximately 40%, but the lifetime risk of clinically detected cancer in American men is only 10% [2] . This obviates the discrepancy between the diagnosis and clinical relevance of some prostate cancers, which is the basis of the contemporary prostate cancer debate. Large screening trials, particularly the Prostate, Lung, Colorectal and Ovarian screening trial and The European Randomized Study of Screening for Prostate Cancer, have reported conflicting results of the utility of prostate cancer screening [3] [4] . However, many believe that this is a result of the application of aggressive treatment to patients with less aggressive disease biology. With this in mind, many have questioned the routine practice of prostate specific antigen (PSA) screening. The United States Preventive Services Task Force (USPSTF) recently repudiated PSA screening with a grade "D" recommendation for its effectiveness as a screening test. The PIVOT trial confirmed the lack of survival benefit of radical prostatectomy for Gleason 6 prostate cancer compared with observation, while suggesting a benefit of treatment in a higher risk population [5] . Furthermore, the availability of minimally invasive treatment options, including RARP, potentially exacerbates the problem of overtreatment of prostate cancer [6] [7] .
Management of prostate cancer encompasses numerous specialties which include surgery, radiation therapy and medical oncology. Multidisciplinary clinic (MDC) models are rapidly evolving in management of various malignancies and have been well-received from perspectives of both the provider and the patient [8] . MDC provides opportunity for increased physician collaboration, which in turn reduces bias and increases patient satisfaction [8] - [10] . MDC model in prostate cancer has also led to higher selection of active surveillance of men with low risk prostate cancer in one cohort of patients [11] . Therefore, we investigated the introduction of a minimally invasive robotic prostatectomy program and the impact of MDC in treatment of low risk prostate cancer patients.
Materials and Methods
We reviewed the prostate cancer tumor registry to assess for any trends in the number of patients referred to our institution with prostate cancer. We deduced the impact of robotics on the referral pattern to our facility by comparing the number of referrals both before and after the implementation of robotic prostatectomy in 2007. We recounted our experience with radical prostatectomy (RP) over an eight year period between 2004 and 2011, during which a robotic surgery program and MDC was initiated in 2007. Since 2007 every patient with prostate cancer was offered an appointment in the MDC. During the visit, the patient had a discussion with a medical oncologist, radiation oncologist and urologist about primary treatment options for his prostate cancer. If the patient had very low risk prostate cancer (T1c or T2a, Gleason Score 6, PSA < 10 ng/ml, less than 4 cores positive, and maximum core positive < 50%) then a consensus recommendation of active surveillance was presented as the preferred management option.
A total of 262 patients who underwent OP from 2004 to 2006 and 757 patients undergoing RARP between 2007 and 2011 were identified from an IRB approved database. De-identified pathology reports were retrospectively reviewed for the OP cohort, while the robotic patient data were prospectively collected by an independent third party. Demographic data, operative details, pathology, positive margin status, and perioperative complications were monitored.
The surgical pathology was determined by multiple pathologists within the department of pathology at Brown University for both the open and robotic prostatectomy specimens. The percentage of cases performed stratified by pathologic Gleason grades were compared between the OP and RARP groups. In addition, pathologic tumor (T) stages were reviewed and analyzed for any significant difference to suggest a stage migration. Statistical analysis was performed utilizing two-proportion z-tests to delineate statistically significant differences between the two populations.
Results
The overall trend in prostate cancer referrals to our institution is displayed in Figure 1 . The number of cases of prostate cancer fell from 2000 to 2004 by 49% before rising modestly between 2004 and 2006. In 2007, there was an increase from 81 to 218 cases after the acquisition of a Da Vinci TM robot. Subsequent operative cases continued to rise in 2008 until a plateau was achieved in 2009 at 274 cases, highlighting a considerable increase in the number of cases managed at our facility with the onset of robotic surgery. The overall percentage of patients in the state with prostate cancer being managed at our institution, which is the only center in which RARP is performed, is consistent with the national average for the proportion of prostate cancer cases managed at a teaching-institution as well as the sharp reduction seen in prostatectomy volume for hospitals without a Da Vinci TM system [12] .
Recognizing that an influx of patients with prostate cancer referred to a robotics center may lead to increased surgical treatment of indolent disease, we compared the pathologic findings between our open and robotic prostatectomy cohorts. The distribution of Gleason grades in the OP group were 52.3% and 40.9% with pathologic Gleason grades of 6 and 7 respectively. This contrasts with the 32.6% and 61.2% of robotic patients having Gleason score 6 and 7 disease respectively. This represents a statistically significant difference in the proportion of Gleason 6 and Gleason 7 disease between the two groups (p = 0.001, p < 0.001).
Due to known inter-observer variability and subjectivity associated with Gleason grading amongst pathologists, we compared the pathologic stages (pT2 versus pT3) of the two surgical approaches for each patient. For the open prostatectomy cohort, pT2 and pT3 represented 86.8% and 10.7% of the overall group respectively. The robotic patients exhibited an incidence of 75.6% pT2 and 24.4% pT3 disease (p = 0.0001 and < 0.0001). This confirms a statistically significant difference with respects to pathologic measure of disease severity, as gauged in this study by Gleason grade and stage. These are seen in Table 1 and Figure 2 . 
Discussion
There is concern about the over-detection and subsequent over-treatment of prostate cancer. It is estimated that there is a mean lead-time for diagnosis of 11 -12 years and over detection from population screening of approximately 50% [13] . Contemporary reports in the literature suggest that in the era of PSA screening, there has been a considerable migration from high risk to low risk prostate cancer. The CaPSURE database has demonstrated that the risk stratification of most prostate cancer cases today has shifted, with an increase in low risk patients from 31.2% to 47.7% while high risk patients decreased from 40.9% to 14.8% [14] . Similarly, the SEER database exhibits a significant decline in metastatic disease at diagnosis (17.9% annually) [15] . In addition, there is an increase in the very low risk patient population with prostate cancer evidenced by a decreased age, PSA, and percentage of positive biopsies [16] . Given this widespread decrease in risk of the index prostate cancer patient, one might expect an adoption of a less aggressive treatment approach. However, Harlan et al. noted a decreased utilization of watchful waiting in the low risk group of patients from 18.9% to 7.2% between years 1992 to 1994 compared to years 1998 to 2000, respectively [17] . Many reports have documented a concomitant increase in the utilization of radical prostatectomy as primary therapy with up to 60% of patients with low risk characteristics undergoing surgery [16] [18] [19] .
With the increased surgical treatment of prostate cancer in the United States along with a declining risk profile, it is intuitive to expect a decrease in pathologic aggressiveness. Jhaveri et al. demonstrated a decrease in extra-capsular extension at final pathology from 81% to 36% in over 700 patients treated with radical prostatectomy [20] . Along with a migration to lower pathologic T stage, Moul et al. displayed a more favorable surgical outcome with decreased positive surgical margins and lymph node positivity [21] . Despite these improvements in pre-treatment and pathologic characteristics, there remains a lack of reproducible survival benefits which raises questions about appropriate patient selection.
The PIVOT randomized trial confirmed this lack of survival benefit for the treatment of clinically localized prostate cancer. However, on subset analysis the investigators noticed a survival advantage in those patients with a PSA greater than 10 and a statistical trend in the intermediate risk group [5] . Given this, we reviewed our experience with radical prostatectomy over an eight year period during which a dramatic shift from OP to RARP was realized. We specifically tried to ascertain if the availability of a minimally invasive surgical option increased our application of surgery to lower risk patients. We also simultaneously implemented a MDC model in an attempt to decrease this possibility and to improve decision making.
Comparing Gleason grades between our open and robotic prostatectomy cohorts, we found a significant increase in Gleason 7 disease within the robotic group. There have been multiple criticisms of Gleason grade shifts in the literature suggesting this to be a statistical artifact known as the Will Rogers phenomenon rather than a shift in tumor biology [21] [22] . It is true that contemporary pathologic review of prostate cancer has shifted to a predilection towards assigning higher Gleason grades. Multiple studies have confirmed that on re-grading of prostate biopsies, there is significant upgrading in recent years [22] - [24] . In an editorial, Epstein suggested that Gleason 2 -4 grades are not reliably reproducible among experts and should therefore be avoided altogether to avoid a false sense of indolent disease [25] . Unlike these studies showing Gleason upgrading, the close temporal relationship between our open and robotic experiences would argue that any shift in Gleason grading would affect the two cohorts similarly.
In order to avoid conclusions based on the subjective nature of Gleason grading, we also compared the pathological T stage between the OP and RARP groups. Consistent with the Gleason grading data, we found an increased proportion of pT3 disease among the RARP patients. This confirms a more aggressive disease pathology in our robotic experience as compared to our recent open prostatectomies. Although we don't postulate a significant change in tumor biology over a short period of time in our community, we are reassured that our practice of radical surgery for prostate cancer appropriately reflects the changing philosophy that primary treatment in low risk patients likely does not afford a significant benefit.
We utilized a multidisciplinary assessment of the newly diagnosed prostate cancer patients. All patients diagnosed with prostate cancer discuss therapeutic options with an urologist, a medical oncologist, and a radiation oncologist. It is our judgment that this collaborative care model leads to more effective communication of prognosis and available treatment options to the patients seen in the multidisciplinary approach. In addition, when clinically appropriate, active surveillance is given as consensus recommendation. This may increase the patient's perception and ultimate acceptance of active surveillance for low risk cancers, which has been validated in other cohorts [9] - [11] .
Some limitations of our study deserve mention. There was no central pathology review at our institution and may introduce some bias with inter-observer variation. This may be of little significance given the consistent results of Gleason grade and pathologic stage comparisons. In addition, our open prostatectomy database was retrospective whereas the RARP was prospectively collected. However, all prostatectomy specimens in the predefined study period were included limiting any selection bias.
It is also difficult to determine the true, absolute impact of MDC in our study results. While there is little doubt that implementation of MDC led to increased active surveillance rate and stage migration towards more aggressive disease, it is unknown to what degree this would have been different in the absence of simultaneous MDC and RARP initiation. Nevertheless, MDC has a rapidly increasing role in management of newly diagnosed prostate cancer and has been shown to improve decision making and adherence to national guidelines [26] .
Conclusion
Despite a substantial increase in volume of prostate cancer managed at our institution since the adoption of robotic surgery, we have seen a migration toward more aggressive pathology following RARP as compared with a recent OP cohort. This is likely due to an increase in informed decision making through the MDC model. Therefore, a minimally invasive treatment option for prostate cancer has not led to increased primary surgical therapy for indolent prostate cancer at our institution. It highlights the importance of a MDC model in a large volume RARP setting.
